Abstract. In the visual axis stabilization system under the background of the shipboard, it is necessary to use the high-frequency and low-frequency of the FOG output signal, respectively. For the practical application, this paper proposes a method which contains de-noising and signal separation. This paper analysis the characteristics of the FOG output signal under shipboard conditions, and then based on lifting wavelet transform, select the appropriate wavelet basis, appropriate sliding window size and decomposition scale. Use MATLAB software simulation, the results show that the algorithm can meet realization of real-time premise de-noising and signal separation.
Introduction
Fiber optic gyroscope (FOG) is a new optical gyro based on the Sagnac effect, compared with the traditional mechanical gyroscopes; it is widely used in various fields for its light weight, small size, short start-up time, good reliability, long life, resistance to shock and vibration, large bandwidth, etc.
In the visual axis stabilization system under the background of the shipboard, the main role of FOG is detecting the change of the ship's posture, high-frequency vibration and wind resistance. The detected signal provides a control signal for the stable feedforward control section; providing a guarantee for the final visual axis stabilization system. In this context, we use FOG to high precision measure the signal, at the same time we want to separate the measured signal into a low frequency signal and high frequency signal, respectively as a coarse stabilization, accuracy stabilization control signal.
Wavelet transform is a time-frequency localization analysis method, its window size is fixed but shape is variable, the time window and frequency window can be changed [1] . That is to say it has a low time resolution and a high frequency resolution at low frequencies with high time resolution and low frequency resolution at high frequency portion. It is very suitable for non-stationary signal analysis and feature extraction, known as "mathematics microscope".
The literature [2] proposes a combination of hard threshold, forced de-noising and with sliding window in real time noise reduction program, which is based on lifting wavelet algorithm, realize the real-time signal de-noising of FOG, its computing speed is fast, the effect is obvious. Based on the analysis of the output signal from the shipborne FOG, we gives an improved real-time wavelet analysis algorithm, which can achieve de-noising and separation high and low frequency signals in real-time systems.
Output Signal Analysis of Shipborne FOG
Because of waves and other disturbances, the movement of ship may be seen as a series of sine wave signals of similar amplitude and frequency combination [3] . In this paper, the background of shipboard conditions, we first analyze the characteristics of FOG output signal; figure 1 is the measured output signal and spectrum analysis of FOG under certain shipboard conditions. ( ) 
Where, ( ) U  is the update operator, i represents the i-th lifting process. Through the above three steps completed one lifting process, a wavelet transform needs many times lifting processes to achieve. From this process, we can see that this algorithm can achieve the site of operation, subordinate lifting conversion process only need part of the output of the superior lifting conversion process, in each bit can use the new data to replace the old data. Figure 2 is a schematic diagram of the lifting wavelet transform and inverse transform. In the figure above as long as the corresponding opposite sign can be, because the actual symbol is the result of the above figure and symbol symbolic yard operator controlled together. Lifting wavelet transform inverse transform is the inverse of the above three steps, not enumerate here. Fig. 2 Schematic diagram of the lifting wavelet transform and inverse transform
FOG Wavelet Real-time Processing Program
Traditional wavelet analysis algorithm used in off-line processing, in order to meet real-time processing for the FOG collection data, we need to use a sliding window method to intercept data. Its working principle is: First determine the width of the sliding window, then if the number of data points sampled is less than window width remains constant, direct output. When the sampling points is equal to the width of the window, process data using lifting wavelet transform within the data window, the processing result of the last point of this time is the real-time output, while the window is moved forward one unit of time to receive the next sample value, discard the first sample value in the window, and so the cycle to achieve real-time signal processing.
And in order to solve the boundary effect of wavelet transform, the signal needs to be extension. After analysis the FOG output signal characteristic we choose to use symmetric extension.
Algorithm flow chart shown in figure 3: FOG output signal through a low pass filter which cut-off frequency is 100Hz;
2)
The filtered signal windowing process, the interception of the window size of N data segments, and then the symmetric extension processing; 3) reconstruction, output the low frequency signal components;
4)
Subtracting the low frequency signal components of the filtered signal, then output the signal of the high-frequency component;
5)
Discard the first data point within the window, the rest of the data points shifted left, input the next time data point after filtering;
Repeat steps 2-5, you can achieve real-time processing algorithms. Low pass filter selection Chebyshev Type I IIR low-pass filter, and set the cut-off frequency is 100Hz, attenuation is 80db, filter order is 16.
The selection of wavelet function not only affects the signal separation effect, it will directly affect the speed of operation [6] . In theory, the scale of the wavelet decomposition is larger, the 
Conclusion
In this paper, we use lifting wavelet analysis method to construct a real-time filtering and separation algorithm, using MATLAB and measured data carried out simulation. The results show that this method can meet real-time while effectively suppressing noise of the output signal and the achievement of high and low frequency signal separation, provides a more reliable control signal for the visual axis stabilization system.
